The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based Practice Centers (EPCs), sponsors the development of evidence reports and technology assessments to assist public-and private-sector organizations in their efforts to improve the quality of health care in the United States. The reports and assessments provide organizations with comprehensive, science-based information on common, costly medical conditions and new health care technologies and strategies. The EPCs systematically review the relevant scientific literature on topics assigned to them by AHRQ and conduct additional analyses when appropriate prior to developing their reports and assessments.
Introduction
Sound clinical practice in primary care, at the level of the health care system or organization as well as the individual provider, is grounded in services supported by the findings of welldesigned research. Various guideline-producing bodies, including the U.S. Preventive Services Task Force, aim to improve the health of all Americans by providing recommendations informed by rigorous review and synthesis of existing scientific evidence. However, uptake of these recommended practices may be less widespread or successful than desirable, with implementation hampered by obstacles related to resources, structural barriers, lack of knowledge, and competing priorities.
The following document describes how a team at University of North Carolina at Chapel Hill implemented, in the General Internal Medicine clinic, findings from an Evidence-based Practice Center report on screening and counseling in primary care for unhealthy alcohol use. The package, drawing on lessons learned and challenges faced in the implementation process, is intended to offer a practical roadmap to the process of integrating these evidence-based services into a clinic's work; the target audience includes representatives of health systems in a position to make decisions about implementation of services into primary care, such as medical directors. More information about the development of the package can be found in the separately posted report, Development of a Primary Care Guide for Implementing Evidence-based Screening and Counseling for Unhealthy Alcohol Use with Epic-based Electronic Health Record Tools: A Pilot Dissemination Project. 1 The material presented in this guide is based on the experience of one team at a single clinic, in an academic health care system, using Epic electronic health care records to implement a particular service. Components of the implementation process are summarized below as an overview of the general steps, which are applicable to implementation of many evidence-based services. These components are described further in the body of the document, with details from our clinic's implementation of screening and counseling for unhealthy alcohol use.
Overview

Preliminary Steps
Identify a Rationale for Implementation
This step will derive primarily from the evidence base, though competing demands and the prospects for sustainability are important considerations.
Create a Visual Map of the Process
Developing a process flow diagram is an essential step toward understanding the impact that staffing and competing demands will have on implementation.
Implementation Steps
Build a Team
Recruiting a multidisciplinary team for the implementation process requires staffing flexibility and will be facilitated if support from leadership and dedicated resources can be secured.
Develop and Test Processes
The need to employ quality improvement processes will vary according to an organization's readiness, which itself depends on staffing and experience with implementation or improvement initiatives in general, as well as activities related to the specific evidence-based service.
Use Validated Screening Instruments
Use of validated screening questionnaires (or other tests/instruments with known accuracy and reliability) is key for appropriate implementation of evidence-based services. This approach facilitates provider and staff buy-in as well as optimizing service coverage by insurance.
Assess After Positive Initial Screen
Implementation of an evidence-based practice often involves the provision of multiple services; the results of a screening test, for example, can lead to a cascade of further assessments and interventions. Assessment after a positive test must be supported by a credible evidence base and will guide the type of intervention most appropriate for the patient.
Offer Evidence-Based Interventions
Interventions also must be supported by a credible evidence base, are offered based on assessment results, and require development of supporting materials and training for those who will administer them.
Develop EHR Tools for Sustainability
EHR tools such as visit-based reminders, though they can contribute to a program's sustainment, require tech team staffing and lead time for development; alert fatigue may affect whether they elicit desired actions.
Train Nurses and Providers
Training, drawing on material from the evidence base, and familiarizing nurses and providers with new protocols and tools all help increase buy-in and can address discomfort related to screening and intervention for behavioral topics.
Collect Data and Track Progress
In the initial period of implementation, tracking a selection of measures provides a tool for evaluating and improving the process. Ongoing data collection provides support for sustainment but requires staffing.
Barriers and facilitators generally are related to the organization's financial and leadership resources, staff and provider familiarity and agreement with the rationale and tools for implementation, the presence of competing priorities, and patient factors. Conditions at various sites, as well as characteristics of the service being implemented, will determine which are the most important. Health systems vary widely in resources, culture, patient population, and institutional support for change; although some facilitators and barriers will be unique and evident only to those within the organization, there are also categories which are likely to be broadly relevant.
Preliminary Steps Identify a Rationale for Implementation
With the proliferation of recommended preventive services in primary care, healthcare systems must prioritize those for which (1) the burden of disease in the system's patient population is substantial, (2) the evidence base clearly shows that benefits outweigh harms, and (3) resources are available for implementation. [2] [3] [4] [5] Screening and counseling for unhealthy alcohol use met these 3 criteria at our site.
We undertook an initial quality improvement project to implement screening and intervention for unhealthy alcohol use based on the findings of an Evidence-based Practice Center (EPC) report on the topic 2, 3 and a subsequent USPSTF recommendation statement. 5 Over 20 percent of primary care patients in the United States drink alcoholic beverages in excess of the recommended limits. 6 The National Institute on Alcohol Abuse and Alcoholism recommends no more than 4 drinks per day and 14 drinks per week for men under the age of 65. For women and those over age 65, the recommended limits are 3 drinks or fewer per day and no more than 7 drinks per week.
7 Figures 1 and 2 show U.S. prevalence of 2 measures of unhealthy alcohol use, by state. Unhealthy alcohol use is an overarching term that includes risky drinking (consumption of alcohol above the recommended amounts) as well as alcohol use disorder (AUD), a pattern of alcohol use that involves problems controlling drinking, preoccupation with alcohol, continuing to use alcohol despite associated problems, drinking more to get the same effect, or withdrawal symptoms upon rapidly cutting back on or stopping alcohol use. 8 Risky drinking, even without an AUD, increases the risk of adverse health outcomes, and unhealthy alcohol use is the third leading cause of preventable deaths in the U.S. 4, 9 Based on a systematic review of the evidence, the U.S. Preventive Services Task Force (USPSTF) recommends that clinicians screen adults for unhealthy alcohol use and provide persons engaged in risky drinking with brief behavioral counseling interventions. 2, 3, 5 The evidence report supported the effectiveness of counseling interventions in reducing alcohol consumption, with numbers needed to treat (NNT) of less than 10 for some drinking-related outcomes. 2, 3 Yet, less than a third of those who visit general medical providers are asked about alcohol use, and less than 20% of U.S. adults report ever discussing alcohol use with a health professional. 10, 11 Barriers to screening and counseling include competing priorities, lack of provider training, misconceptions about patient comfort with discussing alcohol, and lack of appropriate infrastructure and protocols. Implementing screening and counseling for unhealthy alcohol use requires formal protocols, staffing (e.g., multidisciplinary team-based care), support systems, and additional provider and staff training. 2, 3 Before the outset of our project, the implementation site lacked a process for screening and subsequent delivery of appropriate interventions for unhealthy alcohol use among primary care patients.
Create a Map for the Process
Early adoption of a process flow diagram is a helpful step toward understanding the impact that staffing and competing demands will have on implementation. Following the screening approach endorsed by the NIAAA 7 we developed a map of the workflow ( Figure 3 ). We shaped the workflow to resemble our site's established process for depression screening and interventions (a process that also involves a brief initial screening, followed by a longer questionnaire if the initial screen is positive). The existing depression screening process provided a general template for our process map and facilitated the learning curve for staff and providers during implementation. 
Implementation Steps Build a Team
A strong, multidisciplinary team can make the difference between success and failure when implementing evidence-based practices. Recruiting a team for the implementation process requires staffing flexibility-identifying individuals whose skill sets correspond to one or more roles and who can commit the needed effort during the initial period in particular-and will be facilitated if dedicated resources (which may involve the health care system providing social workers or nurses, in addition to or instead of funding) can be secured. Team members may include medical directors, primary care providers, nurses, social workers, and counselors. The key roles on our team were filled by individuals who combined quality improvement (QI) training, expertise in unhealthy alcohol use, and/or experience in clinical or project management. The team included:
• Project Lead: experienced primary care clinician and researcher 
Develop and Test Processes
Clinics will vary in their current state of readiness when preparing to implement a new process. Depending on provider and staff awareness of the evidence-based practice, previous experience with related clinical initiatives, and comfort/familiarity with the EHR, it may be advisable to begin by trying low-tech approaches, such as those described below, to develop and test protocols. On the other hand, clinic environments with more experience in related implementation or improvement initiatives may be able to implement the process without needing to use low-tech approaches for process development and improvement.
Our implementation site's history of ongoing improvement initiatives and receptivity to innovation favored the use of established QI methods to quickly develop, test, and modify components of the process. We conducted repeated, rapid Plan, Do, Study, Act (PDSA) cycles 12 in a limited number of providers and staff to optimize protocols, tools, and training procedures before implementing and testing them more widely across the clinic. In addition, we streamlined development and built on familiar processes by modeling our approach after existing clinic protocols-e.g., our clinic had an established depression screening process that was similar to what we intended to develop for alcohol screening. Key features of our development process included:
• 
Use Validated Screening Instruments
Recommendations for evidence-based practices generally stipulate the use of well-validated instruments for screening, whether assays for biomarkers that have good sensitivity and specificity, or questionnaires that effectively identify behavioral risks or mental health issues. This approach facilitates provider and staff buy-in as well as optimizing service. We used the initial screening questions (Exhibit 1) recommended by the National Institute on Alcohol Abuse and Alcoholism (NIAAA), 7 which have demonstrated sensitivity and specificity roughly comparable to those reported for longer questionaires, 3 followed by the 10-question Alcohol Use Disorders Identification Test 7 (AUDIT, Exhibit 2; Appendix A) for those with positive screens. The AUDIT can be completed in 5 minutes or less and has been tested extensively in primary care settings. 3 In initial testing cycles nurses administered a paper version which was then incorporated into a nurse SmartPhrase and finally a visit-based reminder. 
Assess After Positive Initial Screen
Implementation of an evidence-based practice often involves the provision of multiple services; generally, the results of a screening test, for example, can lead to a cascade of further assessments and interventions. Even in a health system with a fully adopted EHR, the use of a paper form as part of a workflow process can serve as a prompt for providers, increasing fidelity to process, though clinics should solicit stakeholder feedback about the desirability of paper forms versus direct entry into EHR.
In our alcohol screening process, we stocked all clinic exam rooms with AUDIT forms on orange paper. Nurses ask patients with positive initial screens to complete the AUDIT, which then serves as a visual cue for the provider to review it and calculate the score, and is then used to help distinguish patients with an AUD from those with risky drinking. The table in Exhibit 3, from the back of our printed version of the AUDIT, summarizes how AUDIT scores can be used to help with screening-related assessment, showing the scores that indicate whether an AUD is likely.
Since the Epic build (i.e., the process of modifying Epic to incorporate screening) will require an electronic version of the AUDIT (i.e., a "flowsheet" in Epic) for data entry into the EHR after the paper forms are collected, staff and providers also have the option of conducting the assessment itself in Epic, entering the patient's AUDIT responses directly into the AUDIT Flowsheet. Although using that approach eliminates the visual cue to providers, it has the benefit of eliminating the need for staff to collect the AUDIT paper forms, and subsequent data entry time.
Offer Evidence-Based Interventions
Effective evidence-based interventions must be available for a screening program to be recommended. As in the case of the selection of services to be implemented, healthcare system decision makers and clinical directors should familiarize themselves with the reports and recommendation statements pertaining to topics of interest. Our implementation of screening and brief interventions for unhealthy alcohol use was based on the findings of a systematic review 2, 3 on the topic and the resulting U.S. Preventive Services Task Force recommendation statement. 5 As described in the previous section, the provider reviews the completed AUDIT during clinical encounters and uses the scores to determine which patients have risky drinking behavior (but not an AUD) and are candidates for brief counseling interventions in primary care versus those whose scores indicate a likely AUD. The back of the printed AUDIT form (Appendix B) summarizes the suggested intervention for risky drinking, and provides a list of resources for patients with AUD.
Interventions for People With Risky Drinking Without AUD
Behavioral counseling interventions for risky drinkers aim to moderate a patient's alcohol consumption to sensible levels and to reduce or eliminate risky drinking. The systematic review conducted for the USPSTF found that best evidence for improving drinking outcomes was for brief (10-15 min) multi-contact (≥2 visits) interventions.
2, 3
Providers offer counseling using techniques from motivational interviewing, an evidencebased behavioral counseling approach that uses a patient-centered, guiding (rather than directing) style to elicit behavior change by helping patients to explore and resolve ambivalence, and identify their personal motivations for change. 13, 14 Paper-based pamphlets for providers are available to support clinicians (Appendix C), organized using a 5 A's approach: Assess, Advise, Assist, Agree, and Arrange follow up, with motivational interviewing techniques corresponding to each step. A paper pamphlet for patients titled Rethinking Drinking contains information about health risks, recommended drinking limits, definitions of standard drinks, a menu of options/goals for reducing risky drinking, and a diary to record alcohol consumption (Appendix D). Both the Provider Guide and Rethinking Drinking pamphlet include portions of publicly available materials developed by the NIAAA. 
Interventions for People With AUD
If providers identify an AUD, they conduct brief motivational interviewing to determine whether the patient is willing to set a goal of abstinence or not, and then engage in shared decision making regarding options for more intensive treatment, referring to the list of available resources organized both by type of service (e.g., detoxification, intensive outpatient programs, residential programs, individual therapy) and by county.
Using Epic Tools To Support Delivery of Interventions
Team members created and disseminated several user editable tools (Epic SmartPhrases) specifically for use by providers. Entering the appropriate SmartPhrase can expedite documentation of the AUDIT score and provider response in the chart; guide the provider through an initial or follow-up counseling session; provide access to the current list of treatment and referral resources; or insert the Rethinking Drinking content in the after-visit summary, which can be printed and given to the patient.
Train Nurses and Providers
Selecting a new service for implementation will be based at least in part on the strength of the evidence supporting it, and the rationale for providing the service should be conveyed during training, along with the relationship of the service to existing prevention efforts in the health system, importance of validated instruments, specific protocols, and EHR tool use. Some of this material may be best imparted during presentations; protocols and tool use can be detailed in user guides and tip sheets that are distributed in the clinic and made available in the EHR.
Among the nursing staff, our PDSA cycles revealed several points that required reinforcement in training sessions, materials, and one-on-one conversations. We emphasized the importance of using the correct, validated language; if the first question in the initial screen is not read as written ("Do you sometimes drink beer, wine, or other alcoholic beverages?") patients may misinterpret the question. For example, if only asked whether they "…sometimes drink alcohol", patients commonly think the question refers only to spirits (hard liquor) and does not include beer and wine. Correct completion of the Smartphrase in the patient chart was revisited when necessary to ensure familiarity with pull-down options for age/gender groups, navigating through the phrase, remembering that the screening question is correctly answered as "number of times" not "number of drinks", and being sure to select an answer (even when it is N/A) to all questions. Nurses were instructed in administering the AUDIT appropriately; nurse feedback was solicited as part of the weekly PDSA cycle and in two 15-to 30-minute structured training sessions, with food and coffee provided, that were incorporated into the weekly nurse meeting. Our team also sought to increase buy-in and to provide positive reinforcement with acknowledgment of the top 2 screening nurses (based on percentage of eligible patients screened) on the clinic's visual management/nurse appreciation board.
Provider training took place during the fall and spring pre-clinic conferences for residents, for which we developed content on rationale for screening, motivational interviewing, and hypothetical cases. We refreshed existing knowledge and demonstrated new protocols and tool use in presentations during Grand Rounds and General Internal Medicine Division Meetings, which were reinforced with emails from the Medical Director and Chief Resident.
Rates of interventions offered and documentation in the EHR were lower than our goal during the project period. To address this, as part of provider training, the Care Assistant manually flagged upcoming appointments for patients not counseled after an earlier positive screen and sent a reminder to providers when they did not document or turn in a patient's AUDIT. Sustainability efforts will continue to focus on ways to increase provider action on positive screens; the team distributed sticky notes and pens with alcohol counseling information to serve as reminders in the clinic.
Exhibit 4. Items distributed in clinic for physician reminders
Develop EHR Tools for Sustainability
Although an evidence-based practice implementation may involve low-tech approaches at the outset, streamlining and automating the screening and intervention process can help to ensure its sustainability after the end of the initial implementation period when staffing capacity for manual flagging of eligible visits or data entry of screening results may diminish. We worked with the institution's Epic development team to build and launch several visit-based reminders to automatically trigger the process and encourage its completion. Our implementation team took advantage of prior EHR tool builds for other services, whose similar workflow and EHR functionality helped the development team fast track our project's tool development. The features and functionality of the tools described below are summarized in Table 1 .
Initial Alcohol Screen Best Practice Alert (BPA)
This visit-based reminder triggers nurses to conduct alcohol screening. It appears in the patient chart during office visit encounters with eligible General Internal Medicine patients (e.g., with no previous diagnoses of AUD, have not been screened for unhealthy alcohol use in the past year).
The nurse clicks on a link to open a document in the chart containing the screening questions, and then enters the patient's responses directly into it. If the initial screening questions are positive (i.e., a "1 or more" response to 2nd question), the nurse should provide the AUDIT to the patient. If screening cannot be completed during the encounter, the BPA has 3 buttons that allow it to be suppressed (prevent it from firing) for pre-determined amounts of time.
Incomplete Screen Best Practice Alert (BPA)
This visit-based reminder appears if a patient answered "1 or more" to question 2 on the initial screen but the 10-question AUDIT has not been entered into the EHR.
Alcohol Screen Positive Best Practice Alert (BPA)
This visit-based reminder appears to providers at subsequent visits if a patient had an AUDIT score indicating unhealthy alcohol use and there has been no documentation in EPIC using one of the provider alcohol SmartPhrases to show that unhealthy alcohol use was addressed. The BPA includes information about why it fired and suggests appropriate actions. The provider can add a problem to the patient medical record, or open a SmartSet to order medications, referrals, document the assessment, or record a follow-up timeframe. 
Collect Data and Track Progress
Even the most robust evidence base means little unless a service is successfully implemented in a real-world setting. Formulating a measurement approach is the first step to assessing the intervention's site-specific reach and effectiveness. Exactly what outcomes are relevant will depend on the aims of the service itself, but teams will want to capture, at the very least, data on numbers and characteristics of patients receiving a service and nursing staff/provider completion of protocols. If resources are available for longitudinal follow-up, outcomes related to participant health, health behavior, and healthcare use are valuable and provide support for sustainment. Table 2 shows the measures collected during alcohol screening implementation in the UNC General Internal Medicine clinic. Run charts are a tool for tracking progress during a QI initiative or implementation effort; they allow a quick visual assessment of whether goals (e.g. for number of patients screened) are being met and whether specific changes to protocols have led to improvements and allow for assessment of variation over time. A selection of run charts from our team's alcohol screening implementation are shown in Appendix E.
Conditions at other sites, as well as characteristics of the service being implemented, will generate their own set of facilitators and barriers, but these generally are related to the organization's financial and leadership resources, staff and provider familiarity and agreement with the rationale and tools for implementation, the presence of competing priorities, and patient factors. Here we note some that we encountered during alcohol screening and implementation at our clinic.
• Funding provided by the University's Institute for Healthcare Quality Improvement permitted us to assemble a team with dedicated time for the initial implementation and QI project.
• The Division of General Internal Medicine, where the project took place, has a history of hosting and supporting many quality improvement initiatives.
• All team members received training in QI methods which facilitated development and testing.
• We modeled our screening and assessment protocols on the clinic's existing depression screening process; the similarity to a familiar process facilitated nurse uptake.
• Staffing issues, especially a high proportion of float nurses on occasion, created gaps in training and compliance. Float nurses, in particular, sometimes gave all patients the AUDIT instead of starting with the initial screening questions.
• Although paper forms may serve as useful prompts in the screening, assessment, and intervention cascade, collecting them and entering the responses in the EHR can pose a challenge. Our team put a labeled box for completed AUDITs in each provider's room and sent reminders to providers when they did not document anything demonstrating follow-up on a positive initial screen.
• Ensuring that resources were available for the various possible outcomes required time and effort from our multidisciplinary team but saved time and enhanced value once launched. The list of available local resources for patients whose screening and assessment indicates a likely AUD has received much positive feedback from both patients and providers. It had the unintended positive consequence of providing a very useful clinic resource for all of our patients with known AUD, not just those newly identified by our screening process. Competing priorities and lack of time pose the most substantial barrier. The initial screening itself can be quickly done, but providers required an estimated 5 to 10 minutes to perform the screening-related assessment when a patient has positive screening results. Additional time and visits are required for delivery of the behavioral counseling interventions to those with risky drinking behaviors.
5. Recurrent use resulting in failure to fulfill major role obligations at work, school, or home 6. Continued alcohol use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of alcohol 7. Important social, occupational, or recreational activities are given up or reduced because of use 8. Recurrent alcohol use in situations in which it is physically hazardous 9. Use is continued despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to have been caused or exacerbated by alcohol 10. Tolerance, as defined by either of the following: a. Need for markedly increased amounts of alcohol to achieve intoxication or desired effect b. Markedly diminished effect with continued use of the same amount of alcohol 11. Withdrawal, as manifested by characteristic withdrawal syndrome, which can be relieved or avoided with alcohol (or a closely related substance, such as a benzodiazepine) (In DSM-5, AUD replaced the DSM-IV diagnoses of "Alcohol Dependence" and "Alcohol Abuse". Those terms should no longer be used clinically, although they are common in older literature).
What are some health problems associated with unhealthy alcohol use that Ms. Skyy has an increased risk for?
Unhealthy alcohol use increases the risk for many health problems. According to the National Commission on Prevention Priorities, screening for unhealthy alcohol use is ranked as the 4th best clinical preventative service-based on preventable burden of disease and cost-effectiveness. (it was ranked higher than colon, cervical, and breast cancer screening). Unhealthy alcohol use is associated with an increased risk of many adverse health outcomes, including cancers (oral cavity, esophagus, larynx, colon, rectum, liver, and breast), gastrointestinal problems (e.g., liver cirrhosis, pancreatitis, ulcers), cardiovascular problems (e.g., heart disease, hypertension, cardiomyopathy, stroke), mental health problems (e.g., depression, suicide, anxiety, cognitive impairment), preterm birth complications, fetal alcohol syndrome, motor vehicle accidents, and injuries and violence.
What single screening question can be used to screen for unhealthy alcohol use?
"How many times in the past year have you had X or more drinks in a day?" (where X is 5 for men aged 18-64 and 4 for women aged ≥ 18 and men ≥ 65, and a response of ≥ 1 is considered positive). The single-question screen is 82% sensitive and 79% specific for the detection of unhealthy alcohol use.
CASE ONE CONTINUED:
Mrs. Skyy answers that she has up to 5 mixed vodka drinks in a day at least 2-3 days a week. She has never had any medical or social troubles due to her alcohol use.
What further screening test would help to better characterize Mrs. Sky's drinking habits?
The AUDIT (Alcohol Use Disorders Identification Test). It consists of 10 questions. Each are scored 0 to 4. The scores on the AUDIT are very useful for screening-related assessment, to determine whether patients have AUD or risky drinking (without AUD). A score ≥15 for men and ≥13 for women have a specificity of 100% for AUD. 
